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1.1 Product Description 

The ARP OMNI-2 offers che unique combination of 
polyphonic lone sources end the versatility of synthe¬ 
sizer sound modificetion. Separate string and syn¬ 
thesizer sections allow orchestral and symphonic 
sounds simultaneously. The total variability of the 
synthesizer section permits such sounds as brass, 
piano, and clavinet without single note limitations. 

The siring, bass end synthesizer sections have seperece 
outputs located on the rear panel. ARP's now- 
femous systems interfeca applies to this product 
as well. The OMNI-2 can accept external effects or 
output Its own signals to other Instruments. The 
computergrade switching mechanisms are fast and 
reliable. 

1.2 Specifications 

I. Controls 

A. String Section 

1. Instrument Selection Switches 

a. Violin {4') 

b. Viola {$^1 

c. Cello 

d. Bass (t6') 

2. String Envelope Controls 

a, Attick Time 

b. Release Time 

6. Synthesizer Section 

1. Synthesizer Waveform Switches 

a. 4'end 8* 

2. Single Trigger Switch 

3. Voltage Controlled Filter 

e. VCF Freq 

b. Resonence 

c. AOSR depth 

d. LFO depth 

e. Pedel & Acc. depth 

4. LFO Speed Slider 

5. Synthesizer Waveforms 

а. Sawtooth 

б. Dynamic Pulse 

6. AOSR 

a. Attack Time 

b. Decay Time 

c. Sustain Level 

d. Release Time 

C. Bass Voices 

1. 8‘ and 16' (monophonic) 

2. Staccato 


0. General Controls 

1. Master Volume 

2. Bass Volume 

3. String/Synthesizer Mix 

4. Hollow Waveform Switch 

5. Chorus Phaser Switch 

II. Outputs 

A. Mein Outputs {switchable, high or low) 

f. High Level XLR 100 ohms, 1VPP 
O.C. coupled 

2. Low Level phone. 720 ohms. 
200mVPP D.C. coupled 

—- B, Synthesizer, Strings. Bass 

1. High Level phone. BOOohms O.C. 
coupled 2VPP 

' ► Can be used simultaneously for discreet 

stereo effects. 

C. Systems Interface 

1. Upper Gate Output: Tin! D Jack; 
0. +10V 

2. Trigger Output: Tin! 0 Jack: 0.'tiOV 
pulse, 2 mierosec. duration 

3. Lower Gate Output: Tin! D Jock; 0. 
♦ lOV 

4. VCF CV Input: TIni D Jack; 10V 
max. Input 

III. Miscellaneous 

A. Keyboard 

1. Four octave keyboard, split for bass 
voices at one and a half octsves from 
low end 

6. Pedals 

1, Filter control pedal for foot control of 
filter brightness 

2. Volume control of all outputs (except 
bess) 

C, Sustain Svvitch 

1. Foot Switch works like sustain pedal 
on piano 

D. Materials 

1. Steel chassis 

2. Leather end blocks 

3. Glass-epoxy circuit boards 

4. Industrial-grade electronic components 
and controls 


E. Weight: 39K pounds 




The 0MNI-2'> cone ^oeracor circuiuy conmis 
of a master oscillacor at 500 kH?., which drives a 
large scale Integraced circuit top octave divider. The 
COD occave divider produces the highest twelve tonot 
in the instrument Frequency dcviden derive the 
remaining pitches from the top octave drvtder. The 
squareweve outputs of each divider are wave$h^>ed 
to a sawtooth form (the waveform enhancement 
altars the waveshape to a differentiated sguarewaveK 

The tones from the waveforrn generator are fed to 
transistor gating arrays which route the signal to the 
string section and the synthesiier secdoo. The trans¬ 
istor gating arrays are 'keyed' on by eo RC cireuU 
connected to each key. The release time of each 
key (how long the note remains after a key release) 
is determined by the release capacitor on each gating 
input. 

The outputs of alt the gating arrays are summed and 
routed to the string section and the synthesiaer 
section. 

The String Section consists of three parallel phase 
shifters which modulate ^ sawtooth waveforms 
from the gating circuits. The Phaser outputs are 
processed through a Voltage Controlled Amplifier 
to control the attack characteristics. {The relese 
is controlled by the release capacitor on each gating 
circuit). 

The Synthesiaer Section processes the gate outputs of 
the arrays through a Voltage Controlled Filter and 
Voltage Controlled Amplifier, both of which are 
controlled by an AOSR Envelope Generator. The 
synthesizer output can be routed through the string 
section phasers when the Chorus Phaser Switch is 
selected. The speed of the phasers is reduced vriien 
The Chorus Phaser is selected. The outputs of the 


'll 


3.1 Upper Voicing Board 

GENERAL: The Upper Voicing 6oard contains The 
Master Oscillator. Top Ocuve Divider I.C.. Freouency 
Dividers. Wave Shaping for tones C7 through C4, 
Keying Circuits for keys 21 throu^ 49 end sax of (he 
ten Gate Circuit I.Cs. The ramainir^ Wave Shaping. 
Keying Circuits and Gate I.C.'s are located on the 
Losver Voicing Board. INoter There are two sche¬ 
matics for this board.! 


string section and (he synthesizer section are summed 
together in (he Mix Circulcry and routed to the 
output of the instrument. Separate outputs are pro¬ 
vided for stereo effects. 

The Bass Voice Section and the String Bass and 
Cello Voices derive their frequencies from the 8' 
pitches that come from the frequency dividers 
(before the waveshaping circuit). These square 
wave rones will represent the first 20 notes on the 
keyboard and are teparaiely processed through a 
monophonic low note priority baa circuit. Once in 
8' pitch has been selected, it is divided again to pro¬ 
vide a 16'pitch. 

The String Bass and Cello single note pitches 16' and 
1€') are processed through the phaser and are mixed 
with the String Voices at the String VCA. 

The Bass Voice single note pitches (8* end 16') are 
processed through their own preset synthesizer and 
envelope section to provide a distinctive sound 
different than the String Bass Voices. Furthermore, 
their preset dyrsamics can be altered by the Staccato 
Bass Voice Switch. Its output can be taken directly 
at the Bass Output Jack; otherwise it is mixed at 
the Main Output. 

The amplitude of the String Bass Voices and the Bass 
Voices (8* ar>d 16'} are controlled by the Bess Vol¬ 
ume Slider. 

The Syrtthosizer Section can be selected (via single 
trigger switch) to be triggered only on the first key 
depression. This will allow the strings to be played 
without retriggering the Synthesizer Envelope 
Generator. 


3.1.1 MASTER OSCILLATOR AND TOP OCTAVE 
DIVIDER 

(Refer to Upper Voicing Schematic, sheet 1 of 2.) 

LI and 01 produce a 0 to -IS volt sine wave at 
approximately SOOkHz. The frequency of the oscil¬ 
lator can be varied by adjusting the core of the coll 
(externally accessiblel. Z1 buffers and squares the 
waveform from the Master Oscillator and supplies it 
to the Top Octave Divider. Z2. Z2 is a LSI (Large 
Scale Integrated Circuit) divider which produces the 







FuACt)«A 









OMNI 2 SIMPLIFIED SLOCK DIAGRAM 





















































































highest octave (square waves! the iostrunient 

(C6C7I, 

3.1,2 DIVIDER AND WAVE SHAPING CIRCUITS 

(Re(er to Upper Voicing Schematic, sheet \ q( 2.1 

The square wave outputs from Z2 are supplied to the 
clock inputs of CD45206E divider chips IZ3'Z7| 
which produce square waves (or each kev< The 
square wave outputs o( the CD4620BEs ere buffered 
by Irtvenars Z9*Z16. 


TYPICAL WA VESHAPE CfPCUl T 

The square wave from Inverters Z9*Z13 and from Z2 
are differentiated by Cdpacilcrs C17-C49 {values ere 
selected for each freQuencyl. CRl through CR4t 
clip the negative portion of the differentiated squere 
wave resulting in sawtooth shaped waveforms. Bv 
altering the DC bias {P6*7. Waveform Control 6us) 
seme of the negative portion of the differentiated 
weveform b permitted to pass Through diodes CR1-41 
when the Weveform Enhancement is selected resul* 
ting in a ''hollow" type sound. 

3.1.3 KEYING CIRCUITS 

{Refer to Upper Voicing Schematic, sheet 2 of 2.) 

Each key contact {P7«6. P7-4, P7«3. ate.) is connected 
to 9 22uf electrolytic capacitor through a 470ohm 
resistor. The capacitor Is normally charged to 0 volts 
{The negative side of the cepecltor is at *15 volts.). 
When a key Is depressed, the capieltor is discharged 
to volts. The time the capacitor takes to recharge 
to 0 volts sets the release time o( each note and can 
be varied by the release slider (R31I on the String 
Control Board. The key voltages produced for each 
key (indicated by letter KV) arssuoplied to two gate 
circuits: one for 8', or^e for 4', 

3.1.4 GATE CIRCUITS 

(Refer to Upper Voicing Schematic, sheet 2 of 2.) 
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tone generator sections to Che output section. Each 
Cate has ten transistors (on a common substratel 
with common collectors end bases. The emitters 
serve as the inputs to the devices. Five of the arrays 
are used for 4' pitches and five for 6’pitches. There¬ 
fore, one key controls two gate chips at a time 
(4’ and 6’l. 
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TYP/CAL KEYING & GATING CIRCUIT 


The Upper Voicing Board contains three 4' gate 
arrays and three 8* arrays; the remaining arrays 
are on the Lower Voicing Board. All of the arrays 
have the base pin (?) grounded. Each of the saw¬ 
tooth waveforms are supplied to an emitter through 
e lOQKohm resistor (e.g. Tone 6 4 is supplied 
through resistor pack Z30 pins 6 and 6 to pin 12 of 
Z31.). Keying voltages {denoted by I^V) are supplied 
to the emitters also through lEOKohm resistors (e.g. 
KV21), As long as the keying voltage is at or neer 0 
volts, the transistor remains off. When e key is de* 
Dressed, the keying voltage drops to -16 volts, which 
turns on the trensistor in the array and permits the 
signal to.pass to The collector of the array and out 
to the mixing circuitry (e.g. from pin 12 of 231 to 
pin 14}. 

3.2 Lower Voicing Board 

GENERAL: The Lower Voicing Board contains 
the Bass Low Note Priority circuitry. 4' and 8' Mixing 
circuitry. Gate Sensing circuitry. Suppression Trigger 
circuitry. $' and 16' Bass circuitry. Keying circuits for 
keys 1 through 20. Gate circuits for tones C2 through 


There are a total of ten gate transistor arrays (IDA 
4701 in the OMNI -2 which gate signals from the 









G3. and Waveshaping for ton«s C2 through G3. 


no lovi'er keys are being plavedj. 


3.2.1 WAVS SHAPING. KEYING AND GATE 
CIRCUITS 

I Refer to Lower Voicing Schematic, sheet 1 of 3.} 

The Wave Shaolng. Gating and Keying circuits on this 
board are a continuation of the elrcuiu on the Upper 
Voicing Board. See sections 3.1.2. 3.1.3 and 3.1.4 
for detailed descriptions. 

3.2.2 BASS LOW NOTE PRIORITY CIRCUIT 

{Refer to Lower Voicing Schematic, sheet 2 of 3.) 

The 8' and 16’ Bass section of the OMNI*2 Is single 
note, low r>oie prioriiv. The Bass Section covers the 
lowest octave and a half of th» keyboerd {Keys 1 
through 20}, The release time of the Bass Section Is 
fixed, the release control on the front panel has no 
control over the Bass Section, Unlike the 4' and 6' 
polyphonic tones, the Bass Priority Circuit receives 
and generates only square waves. 

The function of the Bess Low Note Priority circuit is 
to route the square wave of the lowest note depressed 
(only) in the Bass section to the 8’ end 16’ Bass Wave 
Shaping circuits (through CR41-60) for processing. 
The Bass Wave Shaping circuits are monophonic; they 
may only accept one wavefcmi at a time. 

Square wave tones C2 G3 are routed from the Upper 
Voicing Board frequency dividers to one Input of a 
three Input nor gate for each key {Z33'Z39I. The 
outputs of these nor gates are inverted square waves 
only when the other two inputs are a logic 0 (e.g. 
Z336 pin 6 is a square wave only if pin 4 and pin 3 
are at logic 0.). 

The “enable" input of the three input nor gates (e g. 
Z33B, pin 3] will always be a logic 0 MS volts) 
providad no keys are depressed to the left of the 
circuit under examination. 

When a key is depressed. *15 volts from the bus rod 
discharges a luf sustain capacitor through keying 
transistors |Q1*Q20I. (e.g. Key 2, PM2 discharges 
C42 through R7. Q2 and CR63 to *15 volts on key 
depression.! When a key Is released, the voltage on 
the capacitor is allowed to charge back to 0 volts 
through a 3,3Mohm resistor le.g, R6). This keying 
voltage is routed to an input of the three Input nor 
gates le.g. ZSSB. pin 4). Thus the keying voltage 
permits the square wave to be transmitted from the 
Input of the three input nor gate to the output 
provided that (A) the keying voltage is lass than *7.5 
volts and{B) the enable input is a logic 0 (indicating 


The keying voltage Is also processed through a COS' 
MOS inverter (Z4S*Z47) end a nor gate {Z33*Z47| 
to transmit sefialiy a logic 1 state to ail keys higher 
than the one depressed. 



TTie output of the three-input NOR (B) will be a 
square wave only when the Enable (At input is a logic 
0 vCftts}. Also note that whan this occurs, all 
audio signals to the right will be pravanted from being 
processed^hence. low nota priority. 

NOTB: All logic gates in the Bass Low Nota Priority 
Section are COSMOS tCompUmentary Symmetry 
Mata! Oxide Semiconductor} devices. for this 
particular application, they are operated between 
ground and -15 voits. Therefore, a ioQie 1 is any 
vo/tege between ground and -7.5 volts, loofc 0 is any 
voltage between •?.S volts and »/5 vo/fs. 

The release time (decay time after the keys ere 
released) is fixed et about one second, however, an 
additional charge path U provided through the 3,3K 
resistor and the diode to S2 for those keys previously 
depressed to shorten any residual release time left 
on ihet note, Qt*Q20 are off when no keys are 
dapressed. 

3.2.3 BASS KEYING VOLTAGE 

(Refer to Lower Voicing Schematic, sheet 3 of 3.) 

The T point of the Bass Keying Reference Generator 
supplies 0 voltage to the bass of 01*20 of the Bass 
Low Note Priority Circuit which Is at least three 
diode drops higher than the keying voltage supplied 
to the Lower keyboard bus rod IPl-14), The diode 
drops are created using CR114, 030 and CR113. 




Thii insures that Q1 20 will be biased ON regardless 
of che bus voltage which decreases es rnore keys ere 
depressed. 

3.2.4 GATE DETECTOR CIRCUITS 

(Refer to Lower Voicing Schematic, sheet 3 of 3.1 

There are two bus rods in the OMNI—2, one for 
the lowest 20 keys, one for the upper 29 keys. 
Splittirig the but red in This mariner permits a best 
envelope |6ass AR) to be developed separetely from 
the higher keys and allows indapender>t synthesieer 
control. 

The voltage source for the uoper bus rod (PM I is 
through RI30 and CR107. When an upper key is 
depressed, comparator ZS2B switchag from minus 
ISV to approximatolv 0, which In turn passes 
Through Z4 to J11*3 via CR102 or directly to pins 
4. 11. For example, if the Bass Enable Input at 
J27'6 is HIGH (Boss Voice S' or 16' has been sel¬ 
ected), the upper gate voltage Is fed through Z4 vis 
pins 4, 11; Z4 prevents the other path from CR102, 
If the Bass Enable input Is LOW, the path for the 
upper gate voltage is via CR102 to pins 2 ar\d 9 of 
Z4, In this condftior> a lower gate voltage (0 volts 
when a lower key Is depressed) will else appear at 
pins 2 ar>d 9 as CR101 provides the lower gate 
voltage input. Since The upper gate vpitage (logic Q 
at J11-3) is the input to trigger the ADSR, when a 
Bass Voice Switch cs selected, the ADSR wiil not 
trigger when a lower key (first 20 keys) is depress* 
ed. 

f^OTC: The CA339B (Z52) h an open co/fecror 
output compsretor When the inverting input {■) is 
more negerive in voltage then the noninverting (*} 
input, the output is open; the vo/rage ia determined 
by externet "putt up" resistor circuits or networks^ 
This aevice is not a stenderd op 3fr\p: It is a special¬ 
ized comperetor fno /eedbeckK 

3.2.5 S'and 16'BASS WAVE SHAPING 

(Refer to Lower Voicing Schematic, sheet 3 of 3.) 

The single sguare wave from the Bass Low Note 
Priority Circuit (U2) is buffered through ZS1A end 
gated through a "VGA" made up of CR105. R112 
and C77. The Bass AR voltage (J11*d) is 0 volts 
when no keys are depressed sr>d drops to *15 volts 
when a key is depressed. This voltege sets the bias of 
CRIOS to clip the square wave on the output of 
Z61A. As the AR voltage drops from ground, the 
amplitude of the square wave increases. C77 AC 
couples the square wave to en emitter follower (Q21) 
and the 8' Bass Wave Shaping (R11S, C78. ni17, 
C79, Q22). The base and emitter of 021 are biased 
the same {+7VK This means that only the differen* 


liated rising edge of the sduare wave will bias 021 on, 
thus clipping off the falling edge of the square wave. 
The sawtooth waveform on the emitter of 021 is 
altered end resonated by 022 and used for the string 
bass and synthesizer bass signal. The 16' Bass Wave 
Shaping accepu the buffered 8' square wave from 
Z5IA and divides the frequency In half {Z49). 
CR106. R119 and C80 are the "VCA” for the 10' 
Bass circuit. Buffer and filtering are provided as with 
the 8' Bass 1023 and 024). 

3.2.6. WAVEFORM CONTROL 

(Refer to Lower Voicing Schematic, sheet 3 of 3.) 

The Waveform Control sets the bies point of the 
clipping diodes in the Weve Shaping circuits for each 
key. When the output of Z53 is 0 volts, sawtooth 
waveforms are produced. When the output of ZS3 is 
*15 volts, the ''hollow" sound is produced. J11*6 is 
ground when the Waveform Enhancement switch Is 
off, +15 volts when the switch is on. CR107 provides 
e little extra voltage to the output when the Input is 
+15 volts since the op amp cannot supply more than 
about +13.5 volts by itself. 

The Lower Bus Trigger Detector circuit and Lower 
Bus Gate Detector circuit are equivalent to the Upper 
Bus circuitry. CR 112 is the lower bus voltage source. 
R150 creates the voltage difference for the lower 
bus trigger on key depression. 

The Upper and Lower Buss Triggers (Z5A, Z52CJ are 
combined on the base of Q27 and supplied via Q26 to 
the pulse drive circuit and sustain bus. The sustain 
bus is the common discharge path for the keying 
capacitors for each key. The trigger pulse rapidly 
discharges any keying capacitor not being played to 
prevent notes from running together when the 
release slider Is at maximum. 

3.2.7 BASS ONE SHOT 

The Boss One Shot provides a single pulse on the first 
Bass key depression. It is used to develop the Bass 
ADR. When a Pass note is selected, a positive going 
pulse is fed to ZS1C*12. which in turn produces e 
positive going pulse on the output of Z51D'4, The 
pulse width IS determined by R18B, Ria3, end C9d. 

3,2.S 4'AND 6'SUM 

(Refer to Lower Voicing Schematic, sheet 3 of 3.) 

The outputs of the five 4' end 8' gating transistor 
arrays (TDA470) are summed in the 4’ and 8* Sum 
circuits. Formant filtering is provided to voice the 
irtstrument. 

The 4‘ Poly Sum (J1M6} and 8' Poly Sum 1J11-2) 




are routed to the inpuu of the Strir>g and Synthesizer 
sections of the OUNI-2. 


charging faster than the decay of the audio signal. 


3.3 String Control Board 

GENERAL: The String Control Board contains the 
String AR Envelope Generator. AR Supprtssion. AR 
Squelch and String Voice Selection circuits. ThaAR 
SuppreMiOh forces the AR to release fully between 
key depressions, yielding the proper string attack 
times. The AR Squelch forces the release time of the 
AR to be the seme es the release time of all the key 
capacitors to be tracking the audio level from the 
String Voice Selection. 

3.3.1 STRING VOICE SELECTION 

(Refer to String Control Soard Schematic.) 

21 Is a COSMOS Quad Switch which selects the four 
pitch ranges: 4' and S' polyphonic end 8' and 16' 
bass. Z3A sums the four pitch renges and routes 
them to the Phaser Board. Z2 (pins 3. 4 and 5) 
permits the Synthesizer section to be summed with 
the String signals and for processing through the 
Phaser Board. Pins 1. 2 and 13 disable the Suing AR 
when no string voices are selected. 

3.3.2 STRING AR AND AR SUPR6SSION 

(Refer to String Control Board Schematic) 

The String AR Envelope Generator produces a 
control voltage which controls the gain of the Sirirtg 
VGA on the Synthesizer Control Board. C1S Is the 
integrating capacitor and i$ normally at 0 volts when 
no keys ere depressed. When a key is depressed, the 
gate signal on 24A pin $ changes from >15 volts to 
0 volts. Comparator 24A's output changes to *15 
volts which charges CIS down toward *15 volts at a 
rate determined by the attack slider. When a key is 
released, tha *16 voiti is allowed to discharge through 
R37.36end 39. 

When a key Is depressad, 03 momentBrlly turns on to 
initially discharge CIS to 0 volts if any vcltege 
remains from previous key depression. 

3.3.3 AR SQUELCH 

(Refer to String Control Boerd Schematic.) 

Z46 monitors the audio signal from Z3A In the String 
Voice Selection circuit. C10 integrates the output of 
246 end supplies It to Z4C. The output of Z4C is 
low I'lSV) as long as an audio signal is present which 
reverse biases CRil and prevents the AR from dis¬ 


3.3.4 ADSR BLANKING 

The ADSR blanking provides a pulse to the AOSR 
circuit on the Synthesizer Control Board which 
prevents the AOSR from triggering when tha foot 
pedal is released. 

Synthesizer Control Boerd 

GENERAL: The Synthesizer Control Board contains 
the Synthesizer Voice Selection, Low Frequency 
Oscillator, Synthesizer Voltage Controlled Amplifier. 
String Voltage Controlled Amplifier, final Output 
Mix and Bass AR Envelope Generator. 

3.4.1 LOW FREQUENCY OSCILLATOR 

(Refer to Synthesizer Control Board Schematic.) 

The lFO produces a triangle and a squara wave 
output in a frequency range from about .1Hz. to 
2 OH 2 . 24B and C11 are an Integrator which charges 
from current passing through R4S. Z4A is a hysiere* 
tic switch whose output switches from *15 volts to 
+1S volts when the output of 24B reaches +5 volts. 
This then reverses the direction of current through 
R4S and tha rate control {R44) and thus the dlrec* 
tion of integration at the output of Z4B. When the 
output of Z4B reaches -B volts, the output of 24A 
switches back to *15 volts and the cycle repeats, 

3.4.2 SYNTHESIZER VOLTAGE CONTROLLED 
AMPLIFIER 

(Refer to Synthesizer Control Board Schematic) 

The Synthesizer Voltage Controlled Amplifier enen* 
uatas signals from the output Of the VCF. The gain 
of the VGA is determined by the amount of current 
supplied to the differential pair Z2A, B Tha ADSR 
output is connected to the control Input (pin 9. Z2) 
via Pi 2 pin 10. The control rajeetion trimmar {R14) 
minimizes the effect of control voltage changes on 
the output of the VCA by balancing the current 
through Z2A and Z2B. 

3.4.3 STRING VOLTAGE CONTROLLED 
AMPLIFIER 

(Refer to Synthesizer Control Board Schematic.) 

The string Voltage Controlled Amplifier Is the same 
circuit as the Synthesizer VGA except that it is con* 
trolled by the String AR Envelope Generator instead 
of the AOSR. 




3.4.4 VOLUME/MIX AMPLIFIER 


3.5.2 ADSR GATING 


(Refer to Syr>ihfi$i2er Control Board Schemaiic.) 

The Md&Ter Volume Control (Z5A) is used to set the 
output level of Strings. Synthesizer end Main Output. 
Z5A I provides a 0 to OOV control voltage, 
depending on the position of R22. Master Volume 
Control Slider. The source of the negatiye corttrol 
voltage is from s j+IOV) voltage divider found on the 
Bass Board (at 315*4) which supplies Z8A vie R37. 
100K resistor The voltage divider can be Interrupted 
if the volume pedal (commonly called Filter Foot 
Pedal) is connected. The result is a variable voltage 
source supplied to Z5A. It should be noted that the 
Volume/Mik control does not affect the level of the 
Bess Voice Output, 

R23 {Mix Control) anenuetes the level of the Strings 
or Synthesizer before It enters the Main Output Mixer 
(see Bess Board schematic). 

3.4.5 SYNTHESIZER VOICE SELECTION 

(Refer to Synthesizer Control Board Schematic.) 

The pitch range push buttons. 4' and Synthesizer 
route the audio through Z1 to the VCF input on the 
Synthesizer Control Board*. CRS end CR6 disable 
the audio output of the first 20 notes of the 
polyphonic tone gates {TOA470’sl when the B' and 
16' Bess voice pitch ranges ere selected. 

*Ths S' and 1$‘ Bas voicas ara routed to the Sass 
VCF via PJ5-2 and P15-3 rasfiactiyaiy. 

3.5 Synthesizer 6oerd 

GENERAL: The Synthesizer Board contains the 
Voltage Controlled Filter. ADSR Er^velopa Genera* 
tor. ADSR Gating and Gate and Trigger Output 
Processing circuits. 

3.5.1 VOLTAGE CONTROLLED FILTER 

(Refer to Synthesizer Board Schematic.) 

The two pitch ranges. 4' and 8' Polyphonic are 
summed and voiced on the audio Input of tha VCF 
(pin 1, Ml). Ml Is a 4075 Low Pass Voltage Control* 
led Filter, It has a cutoff of 24 dB/Octave and has 
a manually variable Q (resonance). The filter 
accepts negative control voltages (*1 volts/octavel 
on pin 4 to control the filter cutoff point. Z16 sums 
and inverts external voltages which control die VCF. 
R22, the CVR (Control Voltage Resell trimmer, 
prevents control volteges from affecting tha audio 
output (pin 10). Tha output of the VCF is routed 
to the Synthesizer VCA vie J12, pin 5. 


(Refer to Synthesizer Board Schematic.) 

To "start” the ADSR Envelope Generator, the output 
of Z3A*3 must change from o volts to *15 volts 
(Logie 1 to Logic 0). Two signals must be sent to the 
A05R Gating to set up this condition: the Upper 
Gate and Pulse Drive. The Upper Gate {J12*t1) is *16 
volts when no keys are depressed and goes to ground 
(Logic 0) when a key is selected. It is called the 
Upper Gate Pecause If the 6' or 16' Bass Voice is 
selected, no change will appeer pn J12*3 whan lower 
keys (1*20) ere depressed. This means that for the 
above mentioned condition, the lower keys will not 
initete the ADSR. When Z4B-4 goes to Logic 0. the 
RS flip’flop made up of Z4C and ZAO will be initia* 
ted-esusing Z3A*3 to go to Logic 0 ( IBvoltsl. This 
starts the ADSR cycle. Z3A*3 will remain at Logic 0 
as long as a key is held. 

The Pulse Drive is used to interrupt the logic level of 
ZSA^hich wilt restart the ADSR. The Pulse Drive 
occurs every time another key is depressed (multiple 
triggering]. But if the Single/Mulliple input (J 12*14) 
Is +15 volts, the Pulse Drive input will have no effect 
on the condition of Z3A, Therefore, the AOSR will 
only be initiated on the first key depression, 

3.5.3 ADSR 

The ADSR Envelope Generator circuit provides a 
negative going DC voltage to control the VCF cutoff 
and the VCA. 

ATTACK: When the output of Z3A changes from 
high to low, *15 volts Is applied through CR2 and 
R46 to the norinverting Input of follower Z2. 
During the attack mode. Q4 is off and R4S is discon* 
nected from ground. Z2 directly foilowt the voltage 
on pin 3 end applies *16 volu through CR6. R52 to 
charge integrating capacitor Cl 3 down. 

DECAY AND SUSTAIN: Z1A is a buffer empliflar 
following the voltage on capacitor Cl3. When the 
output of ADSR voltage eppresches 'lOV, Q2 begins 
to turn off and R3S lowers the voltage on pin 13 of 
Z3D. Z3C and Z3D is a bistable latch. Whan pin 13 
falls below the threshold of the nand gate (about 
•7.5 volts) the output pt Z3C changes from high to 
low applying *15 volts from pin TO of Z3 through 
CR4. R3B and CR3 thus holding Q2 off, Q4 now 
turns on and the voltage divider consisting of R4& 
and R46 establishes the Sustain Level, CR6 is now 
reverse biased and capacitor Cl 3 discharges through 
R51 end CRB to the level at Z2 pin 3. 

RELEASE; When the gate voltage is removed, Z36 
goes low which turns on Q6. The remaining voltage 



on capacitor Cl 3 discharges through R53, R&Oand 
06 to ground. The output of ZtA is applied to the 
input of follower Z2 through R5d therby preventing 
the suitein artd decay charge paths from affecting the 
release time. Q6 and 07 permit the release slider 
setting on the front panel to be overridden when the 
sustain footswitch is depressed. Pulse Drive ir^put is 
disabled by AOSR Release Cor^trol pulse which 
occurs whenever the footswlrch is released. 

3.6 PHASER BOARD 

GENERAL: The Phaser Board eonuins three 

identfcal parallel Phase Shifters each modulated by 
Low Frequeney Oscillators. The Phasers are chiefly 
responsible for the orchestral string effects of the 

Or^NI-2. 

Z10IA. Z104B, Z101B end Z102 form a low fre¬ 


quency oscillator (UFO). This circuit differs from 
our standard LFO because Z102 {integrator) is driven 
direct from 2T0IB and Z104B. instead of Z101A. 
A lOVPP triangle waveform at Z102 fs rounded to 
a I.2PP sinewave by diodes. CR101 and CR102 and 
fed to Z103A. ZIQ3A is used to modulate the fre- 
Quency of Z106, a high frequency square wave 
oscillator. 

Two square wave dock pulses {1B0 degrees put of 
phase) from Z106 are used to phase shift incoming 
audio signals entering pin 2 of Z10S (analog delay 
line), with outputs at pins 5 and 6. C106 adds one 
pole of low pass filtering to eliminate the residual 
high frequency dock lupirimposed on the output. 
Clio AC couples the signal Into the two pole active 
low pass filter which further eliminetes any high 
frequency clock signal. The outputs of the three 
delay Una sections ere mixed and amplified by ZIB 
and associated resistors. 


UFO CONTROL 



3 \/\/\/ 


MFO OUTPUT 

DELAV LINE OUTPUT 

JliTJWlT 


Tumiur 

T 

r7, 

i:z' 

f 

jUiTUun 



SUMMMING AMP OUTPUT 



3.7 BASS VOICE CIRCUIT 

This circuit contains a preset Bass Voltage Controlled 
Filter. Envelope Generator. String and Synthesizer 
VGA, and the Mair\ Output Mix Amplifier. 

3.7.1 BASSVCF 

The Bass Voltage Controlled Filter, comprised of 
Z4A. CS. 24B. and C7. form a two pole low pess 
filter, The Bass Waveforms (S' and 16') ere summed 
in on JlE-2 and J15*3. Z4A and 8 act as voltage eon* 
trolled resistors, whose transconduCtance is control* 
ted by the voltage at the gates. The initial conduction 
(or the initial cutoff fracuancy) is regulated by a 
closed loop stabilization circuit, comprised of Z3 and 
Z4C. However, the dynamic operation of the filter 
cutoff frequency is controlled by the appllcatibn of 
positivt envelope control voltage et the bass of R38. 
The Bass VCF output (typically about l.SVFP at 
ZBA-7) Is fad to the main output via J33. If the Bass 
enable line (P27>5) la low, the Bass VCF signet is 
shunted to ground via Z5B. It should be noted that 
if the Bass Jack IJ33) Is used, the Bass is disconnected 
from the Main Output 


certain charge and discharge paths for Cl. the en¬ 
velope storage capacitor. For example, the One 
Shot (P27-t] provides a positive going pulse for every 
bass key depression, and is used to charge Cl via 
Rll (IOK reiistor). After the one shot, the dis* 
charge of Cl is through RIO or RIO and R9 when the 
Staccato switch is selected. If the Staccato switch 
is selected, the voltage on P27-3 will be high and the 
result will be a faster envelope decay on Cl. Tho 
bass gate voltage {P27-2) will return from 0 to -15 
volts on key release discharging the remsir>ing voltage 
on C1 through R8 I47K). 

3.7.3 STRING OUTPUT VCA 

Audio signals entering J 15*14 are from the String 
Section (only), and are processed through Z7C, 
Z70 and ZBB, The output level on Z8B-7 is con- 
troMed by the Master Volume Voltage at J15-16. 
This Master Volume Voltage can be controlled by 
either the Main Volume Slider or the Volume Pedal. 

3.7.4 SYNTHESIZER OUTPUT VCA 

Audio signals entering J15*5. from the Synthesizer 
Section (only), are processed through 27A, Z7B, and 
ZBA. Z7E is used to provide the coordir^ates for the 
direction of current flow. The output level on Z8A*t 
Is controlled by the Master Volume Voltage at 


3.7,2 BASSAOR 

Z1 (CD4007} is used as a switch for selecting 




J15>16. This Master Volume Voltage can be control* 
led bv either the Mein Volume Slider or (he Volume 
Pedal. 

3.7.5 MAIN OUTPUT MIX 

Bass, Synthesi2er. end String outputs ere coupled to 
ZdB er)d sent to the Mein output jecks-which are 
switcheble from low leveMabout 200MVPP at jeck) 
to high level {about 1VPP at jack). 

3.8 Posv9r Supply 

3.8.1 +15 VOLT SUPPLY 

Zt contains a voltage reference which supplies 
approximately ^oits to pin 6 of Z1. This voltage is 
connected through pin 5 to the noninverting input of 
an op amp. The putput of the op amp is connected 
to an emitter follower, also loceted in Z1, which 
controls the pass transistor (Cl). Should theoutout 
of the power supply change, the voltage at the June* 
(ion of R11 and R12 will supply the inverting input 
of the op amp in Z1 with the voltage difference. The 
op amp wilt then supply e correction voltage to the 
emitter follower and pass transistor (Q1) and bring 
the power supply's voltage to normal. 

3.8.2 -IS VOLT SUPPLY 

The *15 volt supply derives Its regulation from (he 
+15 volt supply through R14, When (he output of 
the *15 volt supply is at die correct voltage, the junc¬ 
tion of R14 and R1B is 0 volts. Z2 Is referenced to 
0 vplB through R2. Should the output of the minus 
supply increase, the voltage on pin 2 of Z2 also 
increases. Z2 then forces Q2 to supply more current, 
thereby lowering the output to *15 volts. 

3.8.3 SHORT CIRCUIT PROTgCTION 

R7 and the transistor In Z1 connected to pins 2 and 3 
limit the +15 supply's current to a maximum of 800 
mllliamps. 03 and R5 limit the -15 supply's current 
to a meximurn of 1000 milliampe. 

3.9 Gendraf information 

LM339 COMPARATOR 

The LM339 contains (cur independent precision 
vcitage comparators. With an open collector output, 
the LM33d is compatible with TTL and CMOS. 
In the OMNI *2. pin 12 of LM339s are connected to 
•15 volts. Thus the output states of the device are 
open (voltage determined by external circuitry! or 
15 volts. 


OUTPUT 4 INPUT 4-r INPUT 3+ 

OUTPUTS I ONO I {NPUT4- I INPUTS* 
114 13 lie h] MO 9 je 


rr 1 e Ts [4 n tj n 

OUTPUT J V+ I INPUT 1.» I INPUT ?♦ 

OUTPUTS INPUTS* INPUTS- 

KEVeOARD CONTACT REPLACEMENT 


Should it become necessary to replace a brokan 
Keyboard contact, it is recommended that the new 
contact be soldered to the old piece instead of com* 
plotely removing the contact (see illustration). 


NORMAL KEY 
K6Y 

CONTACT 


BUSROO 



NEW KEY ^ 
CONTACT tack 
^ SOLDER 

^ MERE 


\ BROKEN 
' KEY 
CONTACT 


ASSEMB LV/O fSASSEMBLY 



NOTE: Support b«ek or the unit or 
use a piece of «wire (o hold u vp as <ho«wn. 






Pow«r Supply Trim Procedure (NOTE: Always execute these trims first) 

REF. 

TRIMMER 

TRIM PROCEDURE 

R19 

<9 

*15 VOLT SET 

1. Monitor the power supply's *15 volt output with a digital voltmeter. 

2. Adjust R19 for exactly *15 volts. 

R20 

•15 VOLT SET 

1. Set R5 (*15 voltsi first 

2. Put the digital voltmeter's ground lead on the power supply's *15 volt 
output and put the mater’s plus lead on the power ground output 

3. Ad|us( R20 for exactly *16 volts (reversed polarity). 

Synthesizer Board Trim Procedure 


VCFCVR 

1 

1. Monitor pin tOof filter module Ml with an oscilloscope. 

2. Put the VCF FREQ slider and VCF RESONANCE sNder fully DOWN. 

3. Put the VCF ’ADSR " slider fully UP. 

4. Set the AOSR sliders at fellows: ATTACK. DOWN; DECAY. 3/4 LfP; 
SUSTAIN. DOWN; RELEASE, OOWN. 

5. Adjust R22 for minimum amplitude when keys are depressed. 


VCF CAL 

1. Monitor pin 10 of filter module Ml with an oscilloscope. 

2. Clip a 33Kohm resistor from pin 10 of M1 to pin 2. 

3. Put the VCF FREQ slider fully OOWN and the VCR RESONANCE 
slider fully UP;putell other sliders DOWN. 

4. Adjust Rl$ for a 16Hz sine wave. 

Synthesizer Control Board Trim Procedure 

RI4 

0 

SYNTH 

VGA CVR 

1. Monitor the high level output of the OMN 1*2 with an oscilloscope. 

2. Set all VOICE SELECTION switches OFF (cut). 

3. Pul the MIX slider fully LEFT (synthesizer). 

4. Pul ti*ie MASTER VOLUME fully RIGHT (maximum), 

5. Set AOSR sliders as follows: ATTACK, OOWN; DECAY, 3/4 UP; 
SUSTAIN, DOWN; RELEASE. DOWN. 

6. Pul all other sliders ai minimum. 

7. Adjusi R14 for minimum daflaction of the osciiloscopa trace while 
repeaiedly depressing kays In ihe highest octave, 

Phaser Board Trim Procedure 

R120 

S) 

HFOCAL 1 

1. Connect ground to TP4. 

2. Monitor TPS (2106) with a frequency counter. 

3. Adjust R120 for e period of 13.3 s (75kH2.). 

R220 

0 

HFO CAL 2 

1. Connect ground lo TPS. 

2. Monitor TP10 (Z2Q6) with a frequency counter. 

3. Adjust R220 for a period of 21.5 s (46.5kH2.), 


R320 


HF0CAL3 


T, Connect grou nd to TP 14. 

2. Monitor TP14 (Z306I with a frequertcv counter. 

3. Adjust R32Q for a period of T2.2 % (82kH2.). 












NOTg; RegvAHs ol o<i«nution ol seck«i. 
pift 1 of hov&Mtd conntctortsnogid sivrsys 
fac« the rver of ih« ^nsTrument. 
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UPPER VOICING BOARD 



A RP PA RT N UM B£R 

ARP/Mf Cl NUMBER 

OESCfilPTlON 

CR1*79 

1200501 

tN4148' 

DIODE, SIGNAL 

CR?l,72 

1200101 

1N3AA 

DIODE. OE 

Ql 

1902701 

2N5510 

TSTR, PNP, HI SPO 6W 

Zl 

1404301 

CD4007UB6 

le. CMOS PR * INV 

Z7 

1408701 

MK5O2A0N 

1C. TOP OCTAVE OIVIOER 

zsa 

1405301 

C0452aas 

1C, DDAL BINARY UPCOUNTEA 

Z9-19 

1405801 

CD4059UBE 

1C. MSX INV 

291, 39, A9. 50, 

14012Q1 

TOA047C 

1C. OATS 12 X 11 ORSAN 

91.33 




ZBe<3» 

1403101 

750.9*4 70 

IC. RBSNET. 14 PIN. 470 DHU 

24049 

1403001 

790.51<9,2K 

1C. RE5NET. 3 PIN. 9,3K 

217*33 

1403002 

750.31*32K 

1C. RSSNfiT. 3 PIN. 38K 

290. 92. 99, 93, 

140S501 

75049.100K 

1C, RE5NET, 5 PIN, rOOK 

«0. 54,34 




24, 3. 49. 93. 59 

1403102 

750.9*100K 

1C, PS5NET. 14 PIN, lOOK 

294. 97. 41,44, 47 

1405903 

75O49*190K 

1C, RBSNET, 5 PIN. l60K, 150K 

220.98.96.42, 

1408109 

750'9.160K 

1C. RESNET, U PIN, 130K, 190K 

49, 43 




Cl 

1101305 

CM05PO 192^09 

CAR. MICA laOOPP. lOOV, 5% 

C2 

1101207 

CQlSf C6S1J09 

CAP. MICABtOPP, lOOV, i% 

CA, 76 

1100512 

T3800106M039AS 

CAP, TAMT lOUP. 9SV, 107k 

C46*74 

1100513 

T992O226M02SAS 

CAP, TANT 22UE, 2SV, 207k 

LI 

1500401 

556.9041*24 

COIL. 230UH, 207k 

P3.A 

3101501 

14-511*10 

SOCKET, DUAL.IN.UNE, U PIN 

PS, 6, 7 

2200306 

5142*004 

CABLE, RIBBON, 16 X 4‘* 

LOWER VOICING BOARD 



CR114 

1200101 

1N34A 

DIODE. OE 

CR1*119, 113 

1200901 

1N4143 

DIODE, SIGNAL 

259 

1400301 

I-M301AN 

1C. OP AMPL 

250 

J401101 

LM1458N 

1C, OP AMPU, DUAL 

252 

1405401 

LM905N 

1C. QUAD COMP 

22. 5. 14. 1» 

1401201 

TOA0470 

1C. GATE 12 X 11 OAQAN 

281 

1404901 

CO4001USE 

1C. CATE 4 X 31 NOR 

240 

1404402 

co4Qioae 

1C, DUAL 0 FP H/S 

245 

1404201 

CO4007<jaE 

1C, CMOS PR • INV 

299.95 

1404601 

C04a25LieE 

1C. OATS 9 X 91 NOR 

243.47 

1405301 

CO4069U8E 

1C. HEX INV 

240-t4 

1405101 

C0407iae 

1C. GATE 4 X 31 OR 

01<36. 91 

1902501 

2N9504 

T$TR, NPN, QP 

297,90. 93 

1903001 

3N3905 

TSTfl, PNP, QP 

233. 39 

1900401 

2N8507A 

TSTR, PNP, OP 

231.39, 25 

1405101 

760.9^70 

1C. RCSNBT, 14 PIN, 470 OHM 

293. 34. 33 

1405001 

750.31*9,9^ 

le. AESNET, 6 PIN. 9.9K 

337.93 

1405003 

750.31.32K 

le, RESNET, 3 PIN, 38K 

24. 10,13. 30 

1405501 

7S049*1COK 

1C. PESNET. 5 PIN, lOOK 

29, 3, 19. 13 

1400102 

760*9'IOOK 

le. PESNET, ]4 PIN lOOK 

21. 3. n, 15 

1405902 

7)043*150K 

IC. PESNET, 5 PIN, 190K, 190K 

23, 7, 13, 17 

1406103 

?60'3.150K 

1C, PESNET, 14 FIN, 150K. ISOK 

C39, 64 

1100512 

T990C105M09SA$ 

CAP. TANT lour, 98V. 207k 

Cl-90 

1100519 

T390226M025AS 

CAP, TANT 22UF, 29V, 20% 

C69 

1101701 

rAD230TJ10 

CAP, ELECT 250UF. lOV, 50*10 

J5'7, 11 

3101302 

16.511*10 

SOCKET, OUAL'IN*UNE, 14 PIN 

PI. 2 

2101301 

14*511*10 

SOCKET, OUAL«tN.LINE. I4PIN 

J17 

7516101 


CABLE B ASSV 






STRING SWITCH BOARD 


PEPERENce 

ARP PART NUMBER 

ARP/MFG NUMBER 

DESCRIPTION 

01>4 

1302901 

2N3904 

T5TR, NPN, OP 

Zl,2 

1404402 

COAOISBE 

1C, DUAL O PF R/S 

$1^ 

1902903 

OIOITAST*ST 

SWITCH, PSHBT, SPOT. ORANGE 


STRING CONTROL BOARD 


CRB'll 

1200S01 

1N4M9 

OlOOe, SIGNAL 

Cftl2, 13 

1200201 

1N4001 

RECTIPISR.SOV. lA 

Cftl4 

1200101 

1N34A 

DIOOC 

02 

1302901 

2N3904 

TSTR, NPN, QP 

01,3 

1303001 

2N390< 

TSTR. PNP, OP 

Z1.2 

1404SQ1 

C04oi6ae 

1C, QUAD BlUAT SW 

2 a 

1401101 

LM14S0N 

1C, OP AMPl. DUAL 

24 

140S401 

CA339B 

1C, QUAD COMP 

Rae 

S700701 

1700701 

POT, SLIDE. AUO IM, 1/3W. 30% 

R31 

S7007CS 

S7007OS 

POT, SLIQE LIN lOK, 1/3W. 30% 

Cl, 11. 12. IS 

1100S12 

T39 QO106 MOa 5 AS 

CAP. TANT lOUP. 3SV, 20% 

C17. le 

llOOSOl 

T39 00226 MQlOAS 

CAP. TANT 22UP, 16V, 20% 

^13 

2101302 

16*611-10 

SOCKET. OUAL*IN*LINC. 16 PIN 

PlO 

7518002 


CABLE. 3 PIN. RBD/BLK/SNLO 

J19 

2101902 

00*92«3062 

CONNECTOR, 6 PIN 


SYNTHESIZER SWITCH BOARD 

1302901 

Q7 1309001 

Z1«A 1404402 

$1-3.6*8 1902903 

S4,» 1902902 


ZN3904 

2^^3906 

CD40138E 

ClOITAST-ST 

DIQITAST4T 


TSTft, NPN,flP 

TSTR, PNP, GP 

1C. DUAL D PP R/S 

SWITCH. PSHBT. SPOT, ORANGE 

SWITCH. PSHBT, SPOT, WHITE 


SYNTHESIZER CONTROL BOARD 


CRS. 6.13. 14 

1200301 

1N4146 

DIODE, SIGNAL 

01 

laOSSQl 

2N3S04 

TSTR, NPN, OP 

22 

1400SQ1 

CAOOM 

IC.TSTR ARRAV 

23,4, » 

1401101 

LM1469N 

1C. OP AMPL, DUAL 

21 

1404601 

CO40i6BE 

1C, QUAD BILAT 6W 

H44 

6700702 

6700702 

POT, SLIDE, AUO, lOOK, I/3W, 90% 

RS2, 23. St 

S700703 

8700703 

POT, SLIDE, lIn, lOOK, 1/3W. 90% 

C12 

1100611 

T360C33SK006AS 

CAP, TANT 3.9UP. 96V, 10% 

Cl. 3 

1100612 

T3 600106 M0a6AS 

CAP. TANT lOUP, 36V. 20% 

J21.22 

ztoim 

O9*62>3062 

CONNECTOR, 6 PIN 

PIS 

2200606 

6U2*01$ 

CABLE. RIBBON, 16 » 18" 

P13 

2101302 

16'SIMO 

SOCKET. OUALHN'LINE. 16 PIN 

Pll 

2200606 

6142*009 

CABLE, RIBBON, 16 X 9" 

P12 

2200909 

6142.004 

CABLE. RIBBON, 18 X 4" 

J\4 

7919102 


CABLE. 6 PIN, 12" LG. 




PHASER BOARD 


ASPEftENCE ARP PAST NUUfiER APP/MPCi NUMBER OESCBIPTION 


CPI, 2 

1200201 

CR 8 , 4 , S, 101 , 108 , 

801 , 808 . soil 808 

1200801 

21 . 8 , 101 , 103 , 

801 , 803 . aoi. 308 

1401101 

2104 , 204 , 804 

1404901 

2109 , 809 i 309 

1408901 

2109 . 809 , 304 

1409901 

A 180 , 880.820 

1000917 

004 , 304 

1101919 

C 804 

1101218 

C 3 , 4 , 103 , 203 . 

1100918 


INAOOl 

INAlAt 


RECTIFIER^ BOV, lA 
OlOOE, SI 9 NAL 


LMlAEdN 


IC, OP AMPL, OUAL 


COAOIBBE 

C04046Ae 

V201B294e 

AOM* 19 * 271 J 

A0M>18-97:J 

TI40D1O9M09SAS 


IC, QUAD BItATSW 
IC, ANALOO OStAV LINE 
1 C. BHASB* 1 ,ACKeO LOOP 
POT, ROT TRIM aSQK, V<W, 90 % 
CAP, WICA 270 PP, 90 OV, 9% 
CAP. MICA 470 PF, 900 V, S% 
CAP, TANT lOUF, ] 9 V. SM 


SYNTHESIZER BOARD 


CR 2 . 3 , 4 , 9 , 9 . 7 

1800901 

CR 8 , 9 

1800801 

CAIO 

1800101 

Ql 

1302901 

Q 2 . 3 . 4 , 9 , 9 , 7 . 9 

1303001 

22 

1400901 

Z 1 

1401101 

Z 3 . 4 

1400901 

R 94 

1000909 

R 22 

1000901 

R 19 

1000915 

ft 7 

5700704 

R 14 , 19 , 80 . 84 , 45 

5700703 

R 90 , 51 , 58 

5700701 

C 18 

rioooii 

Cl, 9 . 10 

1100018 

JU 

2101302 

P 16 

7 S 107 Q 8 

Ml 

78106 QX 


IN 4148 

QIOOB, SIQNAU 

IN 4 O 01 

RECTIFIER. $OV lA 

1 N 34 A 

OlOOE 

2 N 89 a 4 

TSTR, NPN. QP 

8 N 3900 

TSTR, PNP, QP 

LM 801 AN 

IC, OP AMPL 

LM 14 S 6 N 

IC, OP AMPL. DUAL 

CD 4011 UBE 

IC, CATE 4 X 81 NAND 

V 201 R 103 e 

POT, ROT TRIM lOK, lAW, 30 % 

V 201 R 101 B 

POT, ROT TRIM 100 OHM, VtW, 30 % 

U 20 lR 104 e 

POT, ROT TRIM, lOOK, 30 % 

5700704 

POT, SLIDE, UN, IK, 1 / 8 W, 30 % 

5700703 

POT, SLIDE, UN, lOOK. 1 / 8 W, 30 % 

570 Q 701 

POT, SLIDE. ADO. IM, 1 / 8 W, 30 % 

T 390 C 335 KOa$AS 

CAP, TANT a.aUF. 38 V, 10 % 

T 890 OIOSM 038 AS 

CAP, TANT lOUF, 38 V, 10 % 

19 * 911*10 

SOCKET. OVAU-IN UINE. 19 PIN 

CABLE ASSV. 9 PIN, 19 ” LG. 

PC BO, VCF 4079 


BASS VOICE BOARD 


CRl 
Ql. i 
Zl.4.i 
Z3 

28,9.1 

27 

Cl 

C1018 

C19*19 

jie 

jai 

J32<a7 

J19 

SI 

P 9 

P 19 

P 27 


1800901 

1308901 

1404801 

1400901 

UOlIOl 

1400901 

1100909 

1100918 

1100911 

8104408 

8104901 

8104001 

2101808 

1908401 

9319908 

7902909 

7337601 


1 N 4148 

OlOOE, Signal 

2 N 3904 

TBTB, NPN, QP 

CO 4407 UB 6 

IC. CMOS PR - INV, 

LM 30 IAN 

IC, OP AMPL 

LUU 99 N 

IC, OP AMRLi DUAL 

CA 3089 

IC. TSTA ARRAY 

T 390 ei 06 KI> 89 AS 

CAP, TANT lUF, 89 V, 10 % 

T 3900100 M 039 AS 

CAP, TANT lOUP. 3 $V, 80 % 

T 390 C 389 K 039 A 8 

CAP, TANT 3 ,aUF, 39 V, 10 % 

82 * 03<2091 

CONN, 8 PIN WAFER 

113 B 

JACK, STEREO 

112 A 

JACK, HhO, 2 CONO 

19 * 91 M 0 

SOCKET, DUAL'IN'LINE, 19 PIN 

oi* 4 ai*coo 9 

SWITCH, SLIDE. DPOT 

CABLE, 2 CONO. a PIN 

CABLE, ROWER 

CABLE, 6 PIN, 12 ” LQ. 



POWER SUPPLY 


REPEflENCe 

ARP PART NUMBER 

AAP/MPa NUMSER 

DESCRIPTION 1 

CRl,?.3.A,S 

1200201 

1N4001 

RECT, SOV, J A 

09 

1909001 

2N3906 

TSTA, PNP, CP 

21 

1401901 

7830C 

1C, VOLTA06 REOUUATOR 

Zt 

uooeoi 

UM901AN 

1C. OR AMPL 

A7.a 

lOOOlll 

9W*20 

Rfie. WW. TC. 0.99 OHM, |W. 9« 

aie.ao 

loooeio 

U2Q1A104B 

POT, ROTAAV*TRIM. lOOK, bkW, 30% 

ce 

iiooeoo 

Q<0'001*0*2^0 

CAP, TANT, lUP. 29V. 20% 

ce.7 

1100012 

d>a*010*Q*20'0 

CAP. TANT. IQUP. 39V. 20% 

C3 

1101702 

TAO290TQ9O 

CAP. EUECT, 280UP. 90V. «BoaO% 

C1.2 

1101901 

Tewi02V00ONlA9P 

CAP, EUeCT, lOOOUF. 90V. «7e*io% 

01 

190A901 

MJSllOO 

T9TA, NPN, PWA QAAW 


1904901 

MJElOOO 

T9TR. PNP. PWA OARL 

n 

0704401 


TRAN8FOAMER. POWER 

Wl 

1700404 

MOV *1/2 

Fuse, PIGTAIL. iLO'tLO J/2A 290V 

MISCELLANEOUS 




5704702 

8704702 

DIOOe REWORK OReSN .912 


5704S02 

9704902 

DIODE REWORK REO .912 


5204102 

8204102 

KNOB REO 


5204109 

5204103 

KNOB YELLOW 


9204104 

9204104 

KNOB QREEN 


9204100 

9204109 

KNOB WHITE 


2103101 

09M 

CONN RECR 3<PIN 


2101001 

42A 

JACK TINI 


2104902 

EAC301 

CONN RECP AC 3-PIN 


2106001 

4.000.024^ 

CONN RECP 240V SEMKO 


7900201 

eooo*oio 

POWER SWITCH AS6V 


2400101 

\v* 

RUeSER FOOT 


2309709 

2303709 

SCREW MACM HWH 9*32 X 5/16 


2300205 

2300205 

SCREW MACH PH CR 8*32 * 3/8 


2309602 

2303602 

SCREW MACH HWH 6*92 » S/16 


2300203 

2300209 

SCREW MACH PH CR 9*32 X 1/2 


2307009 

2307009 

HEX NUT 9 K 92 


2909104 

2300J04 

WASHER LOCK NO. 9 


2309909 

2306303 

WASHER EXT TOOTH NO. 9 


8200909 

9142*008 

CASLE RIBBON 26 AW8 16 FIN 9 IN 


2200609 

9142*004 

CABLE AIBBON 26 AWO 16 PIN 4 IN 


3800800 

6192*024 

CABLE RIBBON 86 AWO 14 FIN 84 IN 


8204001 

9204001 

BNDBLOCK LEFT 


8204002 

9204002 

BNOBLOCK RIOKT 


PARTS ORDERING 

Telephone; 617/861-6000, Service Department 

Replacement psrtt can be ordered irt writing or by 


phone. Contact the ARP Service Department end 
use the ARP part number when ordering. A fivs 
doHit rrtmimurrt is required unless the order is receii/ed 
wirh cash in advance. /Vo collect calls will be 
accepted. 









